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Let Tbe a cocompact lattice of the real unimodular group SL n+i D&, and dénote by A 0 the restriction toTc SL n +i R of the standard projective action of SL n +j R on the n-sphere S n .
THEOREM. -The action A° is rigid in the following sensé provided n ^ 21: If a smooth action A of T on S n is sufficiently close to A 0 in Hom(r,Diff(S n )), the space ofsmooth actions of T on S n endowed with an appropriate topology, then A has to be smoothly conjugate to A 0 .
The theorem says that a small perturbation of the original action A 0 never changes the action in an essential manner, or, in other words, that a sufficiently small neighborhood of A 0 in Hom(r,Diff(S' 1 )) shrinks to a point under the projection of Hom(r, Diff(S")) onto Hom(r, Diff(S"))/(smooth conjugacy), the moduli of the smooth actions of Ton S".
The core of the proof of the theorem is the following two problems, in which F is a smooth vector bundie over a smooth manifold N and ris a discrete group acting on F by vector bundle automorphisms. Note that the action of Ton the total space F induces a smooth action on the base N.
PROBLEM 1. -Does there exist an affine connection ofF that isl-invariant?
PROBLEM2. -Is such aT-invariant affine connection flat?
To establish our rigidity theorem we need to find a diffeomorphism of the sphère which is equivariant under a perturbed action A and the original one A 0 . This is a priori a nonlinear problem, for the unknown in this question belongs to the nonlinear space Diff(S"). On the contrary, in the problems we have just mentioned we look for an affine It is possible to describe the above problems in terms of some cohomology theory. Let C°°(N t F) be the space of C°°-sections of the bundle F over TV. It naturally possesses the structure of T-module, and in conséquence we are able to speak of H* (T; C°° (F, TV) ), the Eilenberg-MacLane cohomology of Fwith coefficients in it. H 1 (r; C°°(N, T*N <8> F* e F) According to these claims, the problem boils down to the vanishing of the Eilenberg-MacLane cohomology. 
CLAIM 1. -The bundle F carries al-invariant affine connection if
The next task is to introducé a new cohomology theory which is formally equivalent to the Eilenberg-MacLane cohomology but is easier to handle than the Eilenberg-MacLane cohomology from geometrie and analytic viewpoints. From now on, assume that
